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論文要約  
Aconi tum genus ,  be longing to  Ranunculaceae  fami ly,  inc ludes  around 400 
species  di s t r ibu ted  majorly in  the  tempera te  regions .  While  severa l  research  
f indings  were  d i rec ted in  ident i fying the  t ype  of  di terpene  a lkaloids  being 
accumulated  in  the  roots  of  severa l  Aconi tum species ,  no  genomic  resources  
for  tox ic  species  were  avai lab le  up  to  date  for  the  bes t  o f  our  knowledge  
 
In  th i s  s tudy,  t rans-omics  approach  was  adopted  to  ident i fy  candidate  genes  
involved  in  the  b iosynthes i s  of  d i terpene  a lkalo ids  in  Aconi tum  p lan ts .  We 
es tab l i shed  t ranscr ip tome and  metabolome resources  for  A.  japonicum,  which 
is  an  inherent  species  of  J apan ,  us ing four  t i s sues ,  namely leaf ,  mother  root ,  
daughter  root  and  root let .  Untargeted  metabol ic  prof i l ing revealed  the  
accumulat ion  pat tern of  202 metabol i tes  across  d i fferen t  t i s sues ,  86 of  which 
were  d i terpene  a lka loids .  In tegra t ion  of  the  -omics  datase t s  be ing genera ted  
a ided  in  narrowing down of  candidate  genes  involved  in  the  b iosynthes i s  of  
d i terpene  a lkalo ids .  
 
A.  carmichael i i  sha res  around 36  metabol i tes  wi th  A.  japonicum ,  which  may 
sugges t  conserved  t ranscr ip t s  par t ic ipa t ing in  b iosynthes i s  of  the i r  
character i s t i c  d i terpene  a lkaloids  in  these  two Aconi tum  species .  Because  of  
l ack  of  genomic  resources  for  A.  carmichael i i ,  t ranscr ip tome resource  was  
es tab l i shed ,  and  comparat ive  t ranscr ip tome anal ys i s  was  performed.  Resul t s  
ind ica ted  tha t  a l l  the  t ranscr ip t s  encoding genes  involved  in  b iosynthes i s  of  
d i terpene  a lkalo ids  in  A.  japonicum  had  good matches  i n  A.  carmichael i i  
t ranscr ip tome datase t  wi th  nucleo t ide  s imi lar i t y above 90% for  mos t  of  the 
sequences ,  sugges t ing tha t  se t  o f  conserved  genes  par t ic ipa te  in  the  
b iosynthes i s  of  a t i s ine  skele ton in  both  the  species .   
 
Evolu t ionary anal ys is  of  A.  japonicum  and  A. carmichael i i  togethe r  wi th A. 
het rerophyl lum ,  a  non- toxic  species ,  revealed  the prec i se  d ivergence  t ime.  
The resources  es tab l i shed  in  thi s  s tudy wi l l  be  inst rumenta l  in  fu ture 
inves t iga t ions  on  the  b iosynthes i s  of  di terpene  a lkaloids  and  the ir  
regula t ions .  
 
 
 
 
